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Description
FIELD OF THE INVENTION

[0001] The present invention generally relates to an
imaging system comprising a detection unit comprising
a detector surface and a radiation unit comprising a first
radiation emission region configured to emit radiation to-
wards a first area of the detector surface area, and a
second radiation emission region configured to emit ra-
diation towards a second area of the detector surface
area. The presentinvention is further directed towards a
method to scan an object of interest with said imaging
system.

BACKGROUND OF THE INVENTION

[0002] Inradiation imaging systems, such as X-ray im-
aging system or computed tomography, radiation is usu-
ally emitted in the form of a beam, for instance a cone
beam that may be collimated. A known variation thereof
is a so-called stereo tube radiation imaging system com-
prising an x-ray radiation unit having two focal spots,
wherein a region of interest is illuminated by the radiation
emanating from the two focal spots. The radiation of the
two focal spots after having traversed the region of inter-
est is detected by a detection unit. Since the region of
interestis imaged simultaneously by two, off-set radiation
beams, it is possible to generate a stereoscopic (3D) im-
age of the region of interest from detected radiation data.
[0003] Stereo tube radiation imaging devices have not
yet been widely implemented, because the advantages
of stereo imaging are often outweighed by disadvantag-
es, such as increased radiation dose and technical com-
plexities.

[0004] Document US2005053188 A1 may be consid-
ered to disclose a device according to the preamble of
claim 1 and the corresponding method.

SUMMARY OF THE INVENTION

[0005] It is an object of the present disclosure to lev-
erage the balance between the advantages and disad-
vantages of stereo tube imaging, e.g. by decreasing the
radiation dose or by adding unique features only obtain-
able by stereo tube imaging, which could improve the
acceptance of stereo tube imaging.

[0006] Embodiments according to the present inven-
tion are directed to an imaging system according to
claims 1-8.

[0007] Another embodiment of the present invention
is directed towards a method to scan an object of interest
according to claims 9-16. Still further aspects and em-
bodiments of the present disclosure will be appreciated
by those of ordinary skill in the art upon reading and un-
derstanding the following detailed description. Numerous
additional advantages and benefits will become apparent
to those of ordinary skill in the art upon reading the fol-
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lowing detailed description of preferred embodiments.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present disclosure is illustrated by draw-
ings of which

Figure 1 shows an exemplary stereo tube computed
tomography imaging system;

Figures 2 a-d show schematic embodiments of op-
erating a radiation unit with two or more sources and
a detection unit, of which fig. 2a depicts known op-
eration;

Figures 3 a-d show other schematic embodiments
of operating a radiation unit with two sources and a
detection unit;

Figures 4a-d show a schematic sequence of imaging
an object travelling through a body in accordance
with the present invention, wherein the object has a
lower speed for part of the path through the body
due to a narrowing;

Figures 5a-d show a schematic sequence of imaging
an object travelling through a body in accordance
with the present invention, wherein the object has a
higher speed for part of the path through the body
due to a widening;

Figures 6a-d show a schematic sequence of imaging
an object travelling through a body according to an
embodiment in accordance with the present inven-
tion, wherein the radiation unit has three radiation
sources.

Figure 7 shows a flowchart of a method to scan an
object of interest with an imaging system in accord-
ance with the present invention;

Figure 8 shows a flowchart of a method to track an
object of interest travelling through a body with an
imaging system in accordance with the present in-
vention.

[0009] The drawings are only for the purpose of illus-
trating preferred embodiments and are not to be con-
strued as limiting the invention. To better visualize certain
features may be omitted or dimensions may be not be
according to scale.

DETAILED DESRIPTION OF EMBODIMENTS

[0010] The presentinvention is explained using a ster-
eo tube computed tomography (CT) system as an exam-
ple. The invention is suitable for use in other radiation-
based imaging systems as well, including interventional
and diagnostic X-ray imaging systems or combinations
including these or CT.

[0011] Figure 1 shows a schematic depiction of a
known, stereo tube computed tomography device 1. An
x-ray radiation detector 2 and an x-ray unit 31, 32 are
mounted on a rotatable gantry 4. A body to be scanned,
such as a patient, is positioned on movable bench 5,
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which during scanning moves in the z-direction through
examination region 6, while gantry 4 rotates around the
examination area and x-ray radiation is emitted from two
separate x-ray emission regions 31, 32 that are spatially
offset on the gantry 4 in the z-direction. This may be im-
plemented by using two radiation sources each having
its own focal spot or one source with two focal spots or
by using an external filter system or collimator system.
The x-ray radiation which passes through the subject is
detected by x-ray detector 2, in which the detected x-ray
radiation is converted to electronic information that is fur-
ther processed in further processing equipment (not
shown) to visual information which is displayed to a user,
such as a physician. Detector 2 may convert x-ray radi-
ation into electronic information using various principles,
such as scintillation, in which x-ray radiation is converted
into radiation at another wavelength. An alternative con-
version method is direct conversion, in which x-rays are
directly converted into electrons in a direct conversion
material (such as Cadmium Zinc Telluride or Cadmium
Telluride).

[0012] Figure 2aillustrates known operation of a stereo
tube imaging system, whereby radiation from both radi-
ation emission regions 31, 32 is irradiated towards the
detector 2, both substantially covering the full detector
area, where the emission regions may operate in an al-
ternating fashion. The thusly generated detection data
may be reconstructed to form a three dimensional image
that might provide additional insight into the scanned ob-
ject (compared to a two dimensional image). A further
advantage of such known stereo-tube imaging is that the
system, ata given physical detector size provides a larger
coverage (i.e., scanned volume per rotation) than a single
source scanner. On the other hand, the effective cone-
angle is increased by this and therefore, the reconstruct-
ed images may suffer more strongly from cone-beam ar-
tifacts than a single source scanner.

[0013] Figure2bdepicts anembodimentoftheimaging
system of the present disclosure that retains the advan-
tages of stereo tube radiation imaging, but at a signifi-
cantly lowered cone-angle, resulting in less cone-beam
artifacts and thus being a preferred acquisition mode if
scan time or coverage is less important than image qual-
ity (cone-beam artifacts). In this embodiment radiation
beams 61, 62 from radiation emission regions 31, 32
each illuminate only part of the surface of detector 2,
thereby reducing the maximum cone angle of the rays
from each emission region. Another potential problem
with known stereo-tube imaging is that afterglow does
no longer lead to just angular blurring, but it may cause
artifacts since effectively, a small fraction from the other
focal spot might always be visible in the projection data.
This might become a problem in particular for cases
where demands onimage quality are extremely high (e.g.
head imaging). This problem is also overcome by having
different sections of the detector surface illuminated from
the two emissionregions 31, 32. The smaller the overlap,
the smaller the chance of artifacts due to afterglow.
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[0014] In figure 2b both radiation beams 61, 62 are
symmetric and cover a detector surface area substan-
tially equal of size. However, radiation from each emis-
sion region 31, 32 may be differently, or even variably
collimated to obtain radiation beams 61, 62 that they cov-
er different sized areas of the detector surface. This may
be advantageous to direct most radiation to a desired
detector surface area, while radiation dose received at
other areas is lower.

[0015] The embodiment shown in figure 2c is a partic-
ularly advantageous embodiment of the imaging system
of the present disclosure, wherein substantially adjacent
parts of the detector are illuminated from each of the ra-
diation emission regions 31, 32. In this acquisition mode,
both emission regions 31, 32 can operate simultaneous-
ly, which improves the angular sampling of the data, lead-
ing to less sampling artifacts and higher spatial resolution
in the reconstructed images. At the same time, the cov-
erage and thus the scan speed to two times better than
a single source system with the same cone-angle as the
cone angle of each of the two emission regions while
providing the same image quality. The two radiation
beams 61, 62 might be collimated even stronger, leading
to a smaller cone-angle, but at the cost of increased scan
time. In light of this embodiment the term substantially
adjacent should be considered to mean that both radia-
tion beams 61, 62 overlap not more than 10%, more pref-
erably not more than 5% and most preferably no overlap
(e.g.only touch atthe edges), of the total detector surface
area.

[0016] The imaging system of the present disclosure
is not limited to having two radiation imaging regions 61,
62 As shownin figure 2d, a third radiation emission region
33 could be easily added, whereby each of the radiation
beams 61, 62, 63 partly, preferably substantially adja-
cent) illuminate the detector surface. This may be advan-
tageous to generate more options, some of which will be
described further on in this document.

[0017] By illuminating only part of the detector surface
from a radiation emission region 61, 62, further advan-
tageous embodiments are available when the emission
regions 61, 62 are operated independently, i.e. when not
always radiation is emitted from them at the same time.
Parts of the body may be scanned with only a single
emission region switched on (as seen in figures 3a-d),
for instance regions around the region of interest that are
only necessary to provide context or do not need as de-
tailed imaging as the region of interest (e.g. determining
the start of the region of interest on approach). For re-
gions of the body to be scanned that are of particular
interest the second emission region may be switched on
as well (as shown in figures 2b or 2c) to generate more
image data for that region, allowing for a more refined
image reconstruction. When the region of interest has
moved out of the examining region 6, one of the beams
61, 62 may be switched off again. Obviously, radiation
dosereceived per surface area is reduced when the over-
lap of the beams 61, 62 is smaller (such as in figures 3c-
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d compared to 3a-b), but also image quality will deterio-
rate with smaller or no overlap.

[0018] A particularly interesting option that arises with
animaging system of the presentdisclosure thatis further
capable of operating radiation emitted from each emis-
sion region separately, as described previously, is an im-
proved capability of tracking objects travelling through a
body, wherein said body itself is translated through the
examination region 6 of the imaging system 1. This dis-
closure will be further explained using the example of
tracking of a contrast agent bolus through a stenosed
blood vessel. The invention is not limited to this example
or even to medical imaging, it can easily be adapted to
track any object travelling through any body, wherein a
travelling speed of the object is locally changed, provided
that the imaging system can detect the object inside the
body.

[0019] Contrastagentbolus trackingis used in medical
imaging to visualize blood flow through vessels 101 in a
patient’'s body 100, and by this it provides means to quan-
tify a functional impact of a stenosis. After injection of a
contrast agent bolus 103 into a patient’s blood vessel
101, itis followed by the imaging system from the moment
it arrives at a predetermined intensity level in the exam-
ination region 6 of the imaging system 1. Imaging data
is acquired at arate corresponding to the rate of the bolus
103 moving through the blood vessel 101. The examina-
tion region normally does not change position with re-
spect to the moving direction of the region of interest,
although the source may circle the examination region
6, which means that, when the region of interest is trans-
lated at a constant speed through the examination region
6, the acquisition occurs atregular intervals, independent
of region of interest characteristics.

[0020] Tracking the bolus 103, or in other words: en-
suring that the bolus 103 remains in the examining region
6, is often complicated since the speed of the bolus 103
may not be constant though the blood vessel 101. It may
be influenced by a local narrowing 102 of the blood ves-
sel, e.g. due to a stenosis. The contrast agent bolus 103
usually speeds up when the arterial narrowing 102 is en-
countered. The bolus 103 may actually be too fast for an
adequate visualization and the imaging system may 'out-
run’ the examining region. It may be necessary to influ-
ence the translation speed of the body 100 containing
the blood vessel 101 based on the arterial anatomy,
which is technically quite difficult to realize, especially
since itis notalways known beforehand where the arterial
narrowing 102 is exactly located.

[0021] It would be conceivable that acquisition inter-
vals, translation speed and determining the position of
the region of interest are all determined and/or adapted
during scanning to avoid running out of the bolus. How-
ever, this requires a precise interplay between each of
these within seconds or even faster, which would require
severe computational effort and is also mechanically not
straightforward, since this would involve a serious rede-
sign and cost increase of the imaging system.
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[0022] Figures 4a-d shows an embodiment of the
present disclosure that improves bolus tracking without
serious redesign of the imaging system, thereby adding
an additional feature for stereo tube radiation imagers
that could increase acceptance of such systems. In fig-
ures 4a-d a contrast agent bolus 103 is shown moving
through a blood vessel 101, e.g. an artery or a vein, in a
human or animal body 100. For clarity, the bolus 103 is
schematically depicted as a deformable particle, which
differs from the real-life situation, wherein the bolus 103
is more or less a fluid stretched out over a certain length
with gradually increasing and decreasing opacity. The
blood vessel 101 comprises a narrowing 102, in this ex-
ample a stenosis, which has formed on the vessel wall.
The contrast agent bolus travels in main direction x at
object speed v. The body is translated through an exam-
ination region of a radiation imaging system comprising
a detector 3 with a first emission region 31 and a second
emission region 32 and detector 2. When the contrast
agent bolus 103 arrives at the examination region 6 (or
at least if contrast increases above a predetermined in-
tensity level), the body 100 is moved through the exam-
ination region 6 in direction x and at speed v, such that
the relative speed of the bolus 103 and the body 100 are
substantially the same and the bolus 103 remains in the
examination region 6 of the imaging system 1.

[0023] Infigure 4athe bolus 103 isin a part of the blood
vessel 101 before (proximal to) the stenosis 102. The
bolus 103 is imaged by radiation beam 61, which is emit-
ted solely from the first emission region 31. No radiation
from emission region 32 is emitted through the examining
region (e.g. by switching off emission region 32 or having
a closed shutter in front of emission region 32). In this
example the radiation beam 61 is collimated such that it
only illuminates part, approximately covering the back-
ward half, of the surface of detector 2 (corresponding to
the embodiment shown in figure 3c). The radiation beam
61 may also be collimated such that is covers a smaller
or larger (such as the complete) detector area of detector
2 (such as for instance corresponding with figure 3a).
[0024] In figure 3b the bolus 103 has arrived at the
narrowing 102, causing object speed v to increase and
the bolus 103 to outrun examining region 61. At this point,
as is shown in figure 3c, the radiation unit 3 switches on
emission region 32 to image the complete bolus 103 with
radiation beam 62, which is also collimated such that it
only illuminates part, now approximately covering the for-
ward half, of the surface of detector 2 (corresponding to
figure 3d). Emission region 31 may be switched off im-
mediately or gradually (by reducing intensity), but may
also be left switched on or operated at a lower intensity.
Similarly, emission region 32 may be switched on imme-
diately or gradually (by increasing intensity). As a con-
sequence, not only the bolus 103 is always fully imaged,
but also the area of and just around the narrowing is
imaged longer and with more intensity, providing more
data to form an image, while non-narrowed areas poten-
tially receive less dose compared to a full illumination of
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the detector (at the same radiation intensity).

[0025] After (distal to) the narrowing 102 the speed v
reverts to approximately the same as proximal to the ste-
nosis, but, in the situation shown in figure 3d, the bolus
103 is still fully imaged by radiation beam 62. If the speed
would decrease such that that the emission beam 62
would outrun the bolus 103, the radiation unit may switch
on emission region 31 again to image the bolus (and
optionally switch off emission region 62).

[0026] Figures 5a to 5d show a similar situation as in
figures 4a to 4d, except that the blood vessel 101 now
comprises a local widening 104, which causes the speed
v to locally decrease and the examining beam 61 may
outrun the bolus 103. This may be solved by switching
on emission region 31 which is behind of emission region
32. This situation is further opposite, but analogous to
that of the situation with a local narrowing as described
previously and shown in figures 4a-4d.

[0027] Determining whether the bolus 103 is fully in
the emission beam 61, 62 may be done inline, wherein
a processing unit analyses detection data and deter-
mines whether the bolus 103 is still within the emission
beam 61, 62 or not. This of course requires fast process-
ing and immediate communication with drivers that are
able to switch to emitting radiation from the other emis-
sion region.

[0028] Alternatively or additionally, the imaging device
may comprise an object of interest location prediction
unit that is capable of predicting a location of the object
of interest relative to the examination region for at least
part of a remaining length of the body through which the
object of interest will travel. The switch between radiation
emission regions 31, 32 can then be anticipated. The
objectof interestlocation prediction unit can, for instance,
make use of a previous scan of the same body, such as
alow intensity scout scan, or from other already available
data known about the body.

[0029] By having separate emission regions 31, 32
each illuminating substantially adjacent parts of the sur-
face of the detector 2 even further advantages are pos-
sible compared to known stereo tube imaging wherein
both beams overlap each other across at least most of
the surface of the detector 2.

[0030] Figures 6a to 6d show an embodiment wherein
a third emission region 33 is present in radiation unit 3,
which allows for compensating an even further change
in object speed v. The travelling object of interest 103
(e.g. a contrast agent bolus travelling through a blood
vessel in a body 100) may be imaged by any of the emis-
sion regions 31, 32 or 33 individually, sequentially or to-
gether. This configuration may require more technical
and computational complexity, but allows for even more
flexibility in tracking abolus 103 travelling at non-constant
speed through a body 100. In this embodiment, radiation
beams 61, 62 and 63 each illuminate adjacent regions
covering approximately one third of the surface of detec-
tor 2, reducing the received radiation per surface area
even further. This embodiment may be even further ex-
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panded using four or more emission regions, but space
on the gantry 4 of the imaging system 1 is limited and
driving mechanics and computation will become more
complex, making it practically more challenging.

[0031] Figure 7 shows a flowchart of a method to scan
an object of interest with an imaging system in accord-
ance with the presentinvention. Firstthe object of interest
is irradiated 701 from the first radiation emission region
and then the object of interest is irradiated 702 from the
second radiation emission region.

[0032] Figure 8 shows a flowchart of a method to track
an object of interest travelling through a body with an
imaging systemin accordance with the presentinvention.
After the body has been placed in the examination region
of the imaging system, radiation is emitted 801 from the
first radiation emission region. From the moment the ob-
ject of interest arrives in the examining region, the body
is moved 802 through the examination region atthe same
speed and in the same direction as the object of interest.
The object of interest location is determined 803 and it
is determined whether the object of interest location is
within the examination region. Radiation from the second
radiation emission region is emitted 805 when the deter-
mined object of interest location is outside the examina-
tion region. As an optional step, the location of the object
of interest relative to the examination region for at least
part of a remaining length of the body through which the
object of interest will travel is predicted 805 and radiation
is emitted 805 from the second radiation emission region
when the immediately upcoming object of interest loca-
tion is predicted to be outside the examination region.
[0033] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed but is defined in the claims.
[0034] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.

Claims

1. Imaging system comprising a detection unitcompris-
ing a detector surface and a radiation unit comprising
a first radiation emission region configured to emit
radiation towards a first area of the detector surface
area, and a second radiation emission region con-
figured to emit radiation towards a second area of
the detector surface area, wherein the first area of
the detector surface is different from the second area
of the detector and characterized in that the radi-
ation unit is configured such that the intensity of ra-
diation emitted from the first radiation emission re-
gion may be gradually decreased and the intensity
of radiation emitted from the second radiation emis-
sion region may be gradually increased.
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Imaging system according to claim 1, further com-
prising:

- means for determining when an object of inter-
est travelling through a body at an object speed
and in an object direction arrives in an examining
region of the imaging system,

- means for moving the body through the exam-
ination region at the object speed and in the ob-
ject direction;

- an object of interest locator unit;

- means for determining whether the object of
interest location is within the examination re-
gion.

Imaging system according to claim 1 or 2, wherein
in the first area of the detector surface and the sec-
ond area of the detector surface do not overlap sub-
stantially.

Imaging system according to any of the claims 1 to
3, wherein the first area of the detector surface and
the second area of the detector surface together cov-
er substantially the entire detector surface.

Imaging system according to any of the claims 1 to
4, wherein the radiation unit is configured to switch
between emitting radiation from only the first radia-
tion emission region, only the second radiation emis-
sion region or from both simultaneously.

Imaging system according to any of the claims 1 to
5, further comprising a first collimator for variably col-
limating radiation from the first emission region and
a second collimator for variably collimating radiation
from the second emission region.

Imaging system according to any of the claims 1 to
6, wherein the detector is contiguous.

Imaging system according to any of the claims 1 to
7 being an x-ray imaging system or a computed to-
mography imaging system.

Method to scan an object of interest with an imaging
system, said imaging system comprising a detector
unit with a detector surface and a radiation unit com-
prising a first radiation emission region configured
to emit radiation towards a first area of the detector
surface, and a second radiation emission region con-
figured to emit radiation towards a second area of
the detector surface, the method comprising the
steps of:

- irradiating the object of interest from the first
radiation emission region and gradually de-
creasing the intensity of radiation emitted from
the first radiation emission region, and
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10.

1.

12.

13.

14.

15.

- gradually increasing the intensity of radiation
emitted from the second radiation emission re-
gion and irradiating the object of interest from
the second radiation emission region.

Method according to claim 9, wherein in the firstarea
of the detector surface and the second area of the
detector surface do not overlap, preferably wherein
the first area of the detector surface and the second
area of the detector surface are adjacent to each
other.

Method according to claim 10, wherein the object of
interest is first irradiated from only the first radiation
emission region, followed by irradiating the object of
interest from only the first radiation emission region.

Method according to any of claims 9-11, wherein an
object of interest travels through a body at an object
speed and in an object direction, comprising:

- placing the body in an examination region of
the imaging system; and

- from the moment the object of interest arrives
in the examining region, moving the body
through the examination region at the object
speed and in the object direction; wherein

- the imaging system further comprises an
object of interest locator unit; and the meth-
od further comprises the steps of:

- determining an object of interest location
with the object of interest locator;

- determining whether the object of interest
location is within the examination region;

- emitting radiation from the second radia-
tion emission region when the determined
object of interest location is outside the ex-
amination region.

Method according to claim 12, wherein the second
radiation emission region is behind the first emission
region with respect to the object direction and emit-
ting radiation from the second emission region when
the examination region outruns the object of interest.

Method according to claim 12, wherein the first ra-
diation emission region is behind the second emis-
sion region with respect to the object direction and
emitting radiation from the second emission region
when the object of interest outruns the examination
region.

Method according to any of the claims 12 to 14,
wherein the detection unit comprises an object of
interest location prediction unit for predicting a loca-
tion of the object of interest relative to the examina-
tion region for at least part of a remaining length of
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the body through which the object of interest will trav-
el and wherein radiation is emitted from the second
radiation emission region when the immediately up-
coming object of interest location is predicted to be
outside the examination region.

Patentanspriiche

1.

Bildgebungssystem, das Uber eine Erkennungsein-
heit mit einer Detektorfliche und tber ein Bestrah-
lungsgerat mit einer ersten Strahlungsemissionsre-
gion verfligt, die einen ersten Bereich der Detektor-
flache bestrahlt, wahrend eine zweite Strahlungse-
missionsregion einen zweiten Bereich der Detektor-
flache bestrahlt, wobei sich der erste Bereich der
Detektorflache vom zweiten Bereich des Detektors
unterscheidet und sich dadurch auszeichnet, dass
das Bestrahlungsgerat die Strahlungsintensitat der
ersten Strahlungsemissionsregion schrittweise ver-
ringert, wahrend die Strahlungsintensitat der zwei-
ten Strahlungsemissionsregion schrittweise erhéht
werden kann.

Das Bildgebungssystem gemafR Anspruch 1, wobei
dieses zudem Folgendes umfasst:

- die Moglichkeit zu erkennen, wenn ein zu un-
tersuchendes, sich mit Objektgeschwindigkeit
und in Objektrichtung durch einen Kérper bewe-
gendes Objekt im Untersuchungsbereich des
Bildgebungssystems angelangt,

- die Mdoglichkeit den Koérper mit Objektge-
schwindigkeit und in Objektrichtung durch den
Untersuchungsbereich zu bewegen;

- einen Positionsgeber fiir das zu untersuchen-
de Objekt;

- die Moglichkeit zu ermitteln, ob sich die Posi-
tion des zu untersuchenden Objekts innerhalb
des Untersuchungsbereichs befindet.

Das Bildgebungssystem gemaR der Anspriiche 1
oder 2, wobei der erste und zweite Bereich der De-
tektorflache sich kaum Uberlagern.

Das Bildgebungssystem gemafR einer der Anspri-
che 1 bis 3, wobei der erste und zweite Bereich der
Detektorflache gemeinsam fast die gesamte Detek-
torflache abdecken.

Das Bildgebungssystem gemaR einer der Anspri-
che 1 bis 4, wobei das Bestrahlungsgerat so umge-
schaltet werden kann, dass es entweder nur von der
ersten Strahlungsemissionsregion, nur von der
zweiten Strahlungsemissionsregion oder von bei-
den gleichzeitig bestrahlt.

Das Bildgebungssystem gemafR einer der Anspri-
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10.

1.

12.

che 1 bis 5, wobei dieses zudem Uber einen ersten
Kollimator fiir das variable Kollimieren der Strahlung
von der ersten Strahlungsemissionsregion sowie ei-
nen zweiten Kollimator flr das variable Kollimieren
der Strahlung von der zweiten Strahlungsemissions-
region verfugt.

Das Bildgebungssystem gemaf einer der Anspri-
che 1 bis 6, wobei der Detektor angeschlossen ist.

Das Bildgebungssystem gemaf einer der Anspri-
che 1 bis 7, wobei es sich um ein Réntgen- oder
Computertomografie-Bildgebungssystem handelt.

Methode zum Scannen eines zu untersuchenden
Objekts mit einem Bildgebungssystem, das tber ei-
nen Detektor mit einer Detektorflache und Ulber ein
Bestrahlungsgerat mit einer ersten Strahlungsemis-
sionsregion verflgt, die einen ersten Bereich der De-
tektorflache bestrahlt, wahrend eine zweite Strah-
lungsemissionsregion einen zweiten Bereich der
Detektorflache bestrahlt, wobei die Methode folgen-
de Schritte umfasst:

- Bestrahlen des zu untersuchenden Objekts
von der ersten Strahlungsemissionsregion und
schrittweises Verringern der Strahlungsintensi-
tat von der ersten Strahlungsemissionsregion,
und

- schrittweises Erhéhen der Strahlungsintensitat
von der zweiten Strahlungsemissionsregion
und Bestrahlen des zu untersuchenden Objekts
von der zweiten Strahlungsemissionsregion.

Methode gemaR Anspruch 9, wobei sich der erste
und zweite Bereich der Detektorflache nicht tber-
lappen sondern bevorzugt nebeneinander liegen
sollten.

Methode gemal Anspruch 10, wobei das zu unter-
suchende Objekt zunachst von der ersten Strah-
lungsemissionsregion und anschlieRend von der
zweiten Strahlungsemissionsregion bestrahlt wird.

Methode gemaR einer der Anspriiche 9 bis 11, wobei
sich das Objekt mit Objektgeschwindigkeit und in
Objektrichtung durch einen Kdrper bewegt und die
Methode Folgendes umfasst:

- Platzieren des Koérpers im Untersuchungsbe-
reich des Bildgebungssystems; und

- wenn das zu untersuchende Objekt im Unter-
suchungsbereich angekommen ist, Bewegen
des Korpers mit Objektgeschwindigkeit und in
Objektrichtung durch den Untersuchungsbe-
reich; wobei

- das Bildgebungssystem zudem tber einen Po-
sitionsgeber fiir das zu untersuchende Objekt
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verfiigt und die Methode zudem folgende Schrit-
te umfasst:

- Ermitteln der Position des zu untersuchen-
den Objekts mit dem einen Positionsgeber
fur das zu untersuchende Objekt;

-- Ermitteln, ob sich die Position des zu un-
tersuchenden Objekts innerhalb des Unter-
suchungsbereichs befindet;

- Bestrahlen von der zweiten Strahlungse-
missionsregion, wenn sich die Position des
ermittelten zu untersuchenden Objekts au-
Rerhalb des Untersuchungsbereichs befin-
det.

Methode gemal Anspruch 12, wobei sich die zweite
Strahlungsemissionsregion in Bezug auf die Objek-
trichtung hinter der ersten Strahlungsemissionsregi-
on befindet und bestrahlt, wenn der Untersuchungs-
bereich das zu untersuchende Objekt Uberschreitet.

Methode gemafR Anspruch 12, wobei sich die erste
Strahlungsemissionsregion in Bezug auf die Objek-
trichtung hinter der zweiten Strahlungsemissionsre-
gion befindet und die zweite Strahlungsemissions-
region bestrahlt, wenn das zu untersuchende Objekt
den Untersuchungsbereich iberschreitet.

Methode gemalR einer der Anspriiche 12 bis 14, wo-
bei die Erkennungseinheit eine Vorhersageeinheit
fur die Position des zu untersuchenden Objekts um-
fasst, die die Position des zu untersuchenden Ob-
jekts relativ zum Untersuchungsbereich mindestens
fur einen Teil der verbleibenden Kérperlange vorher-
sagt, durch die sich das zu untersuchende Objekt
bewegen wird. Hierbei bestrahlt die zweite Strah-
lungsemissionsregion, wenn vorhergesagt wird,
dass die unmittelbar bevorstehende Position des zu
untersuchenden Objekts aulerhalb des Untersu-
chungsbereichs liegen wird.

Revendications

Systeme d'imagerie comprenant une unité de détec-
tion comprenant une surface du détecteur et une uni-
té de rayonnement comprenant une premiére zone
d’émission de rayonnement congue pour émettre un
rayonnement vers une premiére zone de la surface
du détecteur et une seconde zone d’émission de
rayonnement congue pour émettre un rayonnement
vers une seconde zone de la surface du détecteur,
dans lequel la premiére zone de la surface du dé-
tecteur est différente de la seconde zone du détec-
teur et caractérisé en ce que 'unité de rayonne-
ment est congue de telle sorte que lintensité du
rayonnement émis par la premiére zone d’émission
de rayonnement peut étre progressivement dimi-
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nuée et l'intensité du rayonnement émis par la se-
conde zone d’émission de rayonnement peut étre
progressivement augmentée.

Systeme d’imagerie selon la revendication 1, com-
prenant en outre :

- un moyen de détermination qu’un objet d’inté-
rét, traversant un corps a une vitesse de I'objet
et dans une direction de I'objet, arrive dans une
zone d’examen du systéeme d’imagerie,

- un moyen de déplacement du corps a travers
la zone d’examen a la vitesse d’objet et dans la
direction de I'objet ;

- une unité de localisateur de I'objet d’intérét ;
- un moyen de détermination si 'emplacement
de I'objet d’intérét se trouve dans la zone d’exa-
men.

Systeme d’'imagerie selon la revendication 1 ou 2,
dans lequel dans la premiére zone de la surface du
détecteur et la seconde zone de la surface du dé-
tecteur ne se chevauchent pas sensiblement.

Systeme d’imagerie selon I'une quelconque des re-
vendications 1 a 3, dans lequel la premiére zone de
la surface du détecteur et la seconde zone de la sur-
face du détecteur couvrent ensemble sensiblement
la totalité de la surface du détecteur.

Systeme d’imagerie selon I'une quelconque des re-
vendications 1 a 4, dans lequel I'unité de rayonne-
ment est congue pour commuter entre I'émission
d’'un rayonnement provenant uniquement de la pre-
miéere zone d’émission de rayonnement, uniquement
de la seconde zone d’émission de rayonnement ou
des deux simultanément.

Systeme d’imagerie selon I'une quelconque des re-
vendications 1 a 5, comprenant en outre un premier
collimateur pour collimateur de maniére variable le
rayonnement provenant de la premiére zone d’émis-
sion et un second collimateur pour collimateur de
maniére variable le rayonnement provenant de la
seconde zone d’émission.

Systeme d’imagerie selon I'une quelconque des re-
vendications 1 a 6, dans lequel le détecteur est con-
tigu.

Systeme d’imagerie selon I'une quelconque des re-
vendications 1 a 7, étant un systéme d’imagerie par
rayons X ou un systéme d’imagerie par tomographie
assistée par ordinateur.

Procédé de balayage d’'un objetd’intéréta'aide d’'un
systeme d’imagerie, ledit systéme d’imagerie com-
prenant une unité de détection comportant une sur-
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face de détection et une unité de rayonnement com-
prenant une premiére zone d’émission de rayonne-
ment congue pour émettre un rayonnement vers une
premiére zone de la surface du détecteur, et une
seconde zone d’émission de rayonnement congue
pour émettre un rayonnement vers une seconde zo-
ne de la surface du détecteur, ledit procédé compre-
nant les étapes suivantes :

-l'irradiation de I'objet d’intérét a partir de la pre-
miére zone d’émission de rayonnement et la di-
minution progressive de l'intensité du rayonne-
ment émis a partir de la premiére zone d’émis-
sion de rayonnement, et

- 'augmentation progressive de lintensité du
rayonnement émis par la seconde zone d’émis-
sion de rayonnement et l'irradiation de l'objet
d’intérét a partir de la seconde zone d’émission
de rayonnement.

Procédé selon la revendication 9, dans lequel dans
la premiére zone de la surface du détecteur et la
seconde zone de la surface du détecteur ne se che-
vauchent pas, de préférence dans lequel la premiére
zone de la surface du détecteur et la seconde zone
de la surface du détecteur sont adjacentes I'une a
l'autre.

Procédé selon la revendication 10, dans lequel I'ob-
jet d’intérét est d’abord irradié uniquement a partir
de la premiere zone d’émission de rayonnement,
puis, l'irradiation de I'objet d’intérét uniquement a
partir de la seconde zone d’émission de rayonne-
ment est effectuée.

Procédé selon I'une quelconque des revendications
9 a 11, dans lequel un objet d’'intérét traverse un
corps a une vitesse de I'objet et dans une direction
de 'objet, comprenant :

- le placement du corps dans une zone d’exa-
men du systeme d’'imagerie ; et

- le déplacement, a partir du moment ou l'objet
d’intérét arrive dans la zone d’examen, du corps
atraverslazone d’examen alavitesse de I'objet
et dans la direction de I'objet ; dans lequel

- le systeme d’'imagerie comprend en outre une
unité de localisateur de I'objet d’intérét ; et ledit
procédé comprend en outre les étapes
suivantes :

- la détermination d’'un emplacement de
I'objet d’intérét a I'aide du localisateur ;

la détermination si I'objet d’intérét se trouve
dans la zone d’examen ;

- 'émission d’'un rayonnement a partir de la
seconde zone d’émission de rayonnement
lorsque I'emplacement déterminé de 'objet
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13.

14.

15.

d’intérétesten dehors de lazone d’examen.

Procédé selon la revendication 12, dans lequel la
seconde zone d’émission de rayonnement est der-
riere la premiére zone d’émission par rapport a la
direction de I'objet et émet un rayonnement prove-
nant de la seconde zone d’émission lorsque la zone
d’examen dépasse l'objet d’intérét.

Procédé selon la revendication 12, dans lequel la
premiere zone d’émission de rayonnement est der-
riere la seconde zone d’émission par rapport a la
direction de I'objet et émet un rayonnement prove-
nant de la seconde zone d’émission lorsque I'objet
d’intérét dépasse la zone d’examen.

Procédé selon I'une quelconque des revendications
12 a 14, dans lequel I'unité de détection comprend
une unité de prédiction de localisation de 'objet d’in-
térét pour prédire une localisation de I'objet d’intérét
par rapport a la zone d’examen pour au moins une
partie d’'une longueur restante du corps dont I'objet
d’intérét traverse, et dans lequel le rayonnement est
émis a partir de la seconde zone d’émission de
rayonnement lorsque I'emplacement d’intérét sui-
vant immédiatement devrait se trouver a I'extérieur
de la zone d’examen.



EP 3 190 972 B1

FIG. 1

10



EP 3 190 972 B1

[N
62—-\1__ \\\ // —)\/‘61
I I |
| / / \\\ \ / \\,(/ \
II / \\\ \ II / \\ \
// 7/ . \ | | \\ |
.5 M l/ / \ |
2"\-—] I 2—\—{ I

S
62»7__ ‘\ _(_ N
\ / \ / \\ I
/ v/ \ , y . \
/ N/ \ /! \\::' l |
! \/ \ I, v‘ | |
2~ I . I

FIG. 2¢C

1"



EP 3 190 972 B1

32 31

2~ | 2~
FIG. 3a
Z
3i ?g
) et
/ \
/ \
/ \
2~ ‘ ‘| 2~

12



EP 3 190 972 B1

S 3 100
A
A l l
61’\‘4'_ \\‘ l \
( xJ’\ v
103—V
[ X
iy
iy
i [
Y l' \\
( o
R
| \
i 1}
i \.
A
62—~1\
\_‘ [ Y
H nI \\
H
(,:. l”\
A
i 3
{ i
i \I
[
[
1
- | B
; < ’i“
S
('; .5 Il 4
L
i !
i )
\I

13



EP 3 190 972 B1

FIG. ba
FIG. 5b
FIG. 5¢

VA P

T

. Ill = \ 1 , = \.. .. R = L

14




EP 3 190 972 B1

49 "DI4

15



FIG. 7

< [§ [+ B
.<._

FIG. 8



EP 3 190 972 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 2005053188 A1 [0004]

17



	bibliography
	description
	claims
	drawings
	cited references

